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ABSTRACT: 

PROBLEM TO BE SOLVED: To control high-frequency magnetic characteristics and 
residual magnetization characteristics without variations in a longitudinal 
direction by subjecting a steel sheet to a siliconization treatment to form an 
Si concn. gradient in a thickness direction, then controlling the production 
conditions in the siliconization treatment furnace stage in accordance with 
Iron loss values measured under different magnetization conditions. 

SOLUTION: After the steel sheet is heated in a heating furnace 1, the steel 
sheet is passed through a siliconization treatment furnace 2 and is subjected 
to a siliconization treatment at about 1200°C in a nonoxidizing atmosphere 
contg. a reactive Si compd., such as SiCI4 to diffuse the Si from the steel 
sheet surface. The steel sheet is then treated in a diffusion treatment 
furnace 3 to form the desired Si concn. gradient in the thickness direction. 
Insulating films are thereafter formed on both surfaces of the steel sheet by 
an insulating film applying device 12 and a drying and baking device 13 to 
improve and stabilize the iron loss. The iron loss is measured at ≤1 kHz 
and ≥5 T with, for example, a first iron loss meter 5a and at ≥5 to 
≤0.5 T with a second iron loss meter 5b on the outlet side of a cooling 
furnace 4 in the post stage of the production process for this ramp magnetic 
material and the control of the production conditions is executed via 
arithmetic and logic units 9 to 1 1 and controller 6 to 8 in accordance with the 
measured values. 
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